In vitro effects of genistein on the synthesis and distribution of glycosaminoglycans/proteoglycans by estrogen receptor-positive and -negative human breast cancer epithelial cells.
Genistein, a soy isoflavone, affects the proliferation of both estrogen receptor (ER)-positive and ER-negative cancer cells. Glycosaminoglycans (GAGs)/proteoglycans (PGs) are considered to be of great importance in the treatment of cancer. The synthesis of GAGs by two human breast cancer epithelial cell lines, the ER-positive MCF-7 and the ER-negative BT-20, was studied under the effects of genistein, and their distribution in the culture medium and the cell membranes was determined. The results obtained show that both cell lines synthesize extracellular hyaluronic acid (HA) and both extracellular and cell-associated galactosaminoglycans (GalAGs) and heparan sulphate (HS). The MCF-7 cell line synthesizes HA, GalAGs and HS at considerably lower rates than the BT-20 cell line. The effect of genistein on the synthesis of extracellularly secreted GAGs/PGs by ER-positive MCF-7 cells is dose-dependent and follows two mechanisms; one at low concentrations (< or = 35 microM) mediated via the estrogen receptor and the other at higher concentrations via protein tyrosine kinase (PTK). The synthesis of cell-associated GAGs/PGs by ER-positive MCF-7 cells and of both secreted and associated with the cell membrane GAGs/PGs by ER-negative BT-20 cells is mediated by a PTK mechanism. It is concluded that genistein affects the synthesis of GAGs/PGs, by breast cancer epithelial cells depending on the presence or absence of estrogen receptor and the localisation of PGs.